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Abstract
IT is everywhere and the need for Groupware support of collaborative learning between
geographically distributed students working in teams arises. In this paper we focus on the
technology acceptance of Groupware in virtual learning teams in part-time adult education. We
apply Davis’ Technology Acceptance Model (TAM) in a qualitative fashion to analyze and
interpret the chronological sequence of events leading to the acceptance of the Groupware
technology. The data were gathered through an in-depth qualitative Action Research study of
four virtual learning teams within two different Masters education programs. By extracting
empirical date from one of these virtual teams we show that the TAM model can be used in a
qualitative fashion to investigate Groupware technology acceptance. We find that the causal
relationship between ease of use and perceived usefulness, postulated by the TAM model, is not
present in the case of Groupware technology in a virtual learning team setting.  Finally we also
find that social awareness plays an important role in the acceptance of such technology to
support collaboration.
Keywords: Technology Acceptance Model, Social Awareness, Groupware, Master Education,
Virtual Learning Team
1. Introduction
Davis (1989) synthesized the findings of a range of diverse research streams to propose the
Technology Acceptance Model (TAM), which identifies a number of constructs relevant to
technology acceptance. These constructs fall into two broad categories, ease of use (EoU) and
perceived usefulness (PU). While Davis’ model has been rigorously validated empirically in a
number of quantitatively oriented studies (Adams et al., 1992; Davis, 1989; Davis et al., 1989),
2little research of a qualitative nature has been conducted on the TAM constructs (e.g. Neville and
Fitzgerald, 2002). The purpose of this paper is to reflect and analyze the acceptance of
Groupware technology in a virtual learning team by using the TAM model in a more qualitative
and interpretive way. The overall research question explored is: What conditions influence the
adoption process of Groupware technology by virtual learning teams in part-time adult
education.
The empirical data used in this article are part of a larger in-depth qualitative action research
study involving four student groups in two different Master programs in Problem Oriented
Project Pedagogy at Roskilde University, Denmark (Olesen and Jensen, 1999). In this paper we
use empirical data from one of these groups: a group consisting of three part-time students
collaborating from September to June in an asynchronous setting, trying to integrate the BSCW
Groupware system to support their collaboration activities. Groupware support for Problem
Oriented Project work in distributed part-time educations has been investigated in a range of
studies (e.g. Dirckinck-Holmfelt and Sorensen, 1999, Cheesman and Heilesen, 1999, Bjørn,
2003) none of these has however used the TAM-model to investigate the Groupware adoption
process.
The main contributions of the study are: 1) Applying the TAM-model in a qualitative way to
explain and understand the chronological sequence of events (including successes and failures)
leading to the acceptance of Groupware in a virtual learning team setting; 2) arguing the
importance of Groupware support of social awareness for its acceptance in virtual learning
teams. This has been found to be a critical condition for establishing and maintaining such teams.
The study concludes that social awareness not only increases ease-of-use but more importantly
and surprisingly the perceived usefulness, thus contributing to the acceptance of Groupware
technology to support collaboration in virtual learning teams; 3) Finding that the causal
relationship between Ease of Use and Perceived Usefulness, an important element in Davies
(1989)’s TAM model, is not present in Groupware acceptance in virtual learning teams.
The paper is structured as follows: In the next section, the TAM model is presented, and its
application in a variety of contexts is discussed. Also, the concept of social awareness and its
relevance to the adoption of Groupware is discussed. Following this, the research setting for the
study is described and the research method is presented. The adoption of the Groupware
3technology is then analyzed using the TAM-model over four key time checkpoints, followed by
a discussion of the study results. Finally, the conclusions, limitations and implications of the
study for further research using the TAM model to investigate the acceptance of Groupware in
virtual learning teams are discussed.
2. The Conceptual Base
2.1 Technology Acceptance Model (TAM)
Davis’ (1989) TAM model was initially designed to investigate technology acceptance, and
identified two broad constructs, ease of use (EoU) and perceived usefulness (PU). Davis suggests
a chain of causality between these categories: greater ease of use leads to higher perceived
usefulness which in turn leads to more usage of technology (see Fig. 1).
Fig. 1: Davis’ Technology Acceptance Model (TAM), (Davis, 1989)
This model and its constructs have been validated in rigorous tests in quantitative empirical
studies in a variety of settings. Kwon and Chidambaram (2000) use and test the TAM model to
examine patterns of cellular phone adoption and usage in an urban setting. The results of the
study confirm that users’ perceptions and especially perceived EoU, are significantly associated
with the motivation to use cellular phones. Lederer et al. (2000) applies TAM in relation to
work-related tasks in the context of the World Wide Web. They find full support for the TAM
model and demonstrate that ease of understanding and ease of finding predict ease of use, and
that information quality predicts usefulness for revisited sites. Yager (1999) uses the TAM
constructs to address the perceptions of currently available and yet-to-be-released IT support
mechanisms among virtual and face-to-face (non-virtual) teams. The study shows that virtual
team members reported greater ease of use and usefulness of the IT support mechanisms than
non-virtual team members together with more intention to use. Pavlou (2001) extends the TAM
model to incorporate the constructs of risk and trust in consumer intention to adopt electronic
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4commerce. The TAM model has also been extended with variables such as control, intrinsic
motivation and emotion (Venkatesh, 2000), and has been used in the marketing field to explain
online consumer behavior (e.g. Koufaris, 2002).
Whether the technology was individual or group-oriented was not an issue in the original
conception of TAM, still we find that the constructs EoU and PU are useful to describe the
acceptance of Groupware technology in a virtual learning team setting. However, given the very
different nature of Groupware technology and single-user-technology (Grudin, 1994), we need to
be aware of the complex context of how humans collaborate and take these aspects into
consideration in the investigation of the acceptance of Groupware technology in a virtual
learning team.
2.2 Social Awareness
Social influence has been found important in technology acceptance. Venkatesh and Davis
(2000) develop and test a modified version of the original TAM, which explains perceived
usefulness and usage intentions in terms of social influence (subjective norm, voluntariness, and
image) and cognitive instrumental processes (job relevance, output quality, result
demonstrability, and perceived ease of use). Social and people-centered issues such as social
awareness have been found to be important when researching group collaboration (Steinfield et
al., 1999; Prinz, 1999, Tollman et al., 1996; Schmidt, 2002). Awareness as a concept has been
categorized in different ways. Prinz (1999) identify two types of awareness: social awareness and
task-oriented awareness. In our study the type of awareness relevant to the acceptance of
Groupware can be categorized as social awareness according to Prinz (1999: p. 2) definition:
namely, to provide information similar to ‘information received when walking along the office
floor’. Steinfield et al. (1999) proposes a number of awareness categories, including activity
awareness, availability awareness, process awareness, environmental awareness, and perspective
awareness. A full discussion of each of these categories is beyond the scope of this paper.
However, the one most relevant to our study is that of perspective awareness which is defined as
‘giving group members information helpful for making sense of others’ actions, such as
background on team members belief and knowledge’ (Steinfield et al., 1999: p. 84). For the
purpose of this study, we complement Prinz definition of social awareness with aspects of
5perspective awareness in giving group members information helpful for making sense of each
others’ actions so that the information received is similar to the one gathered when walking
along the office floor’. Also, in our context we are concerned with the acceptance of Groupware
in an asynchronous setting and therefore the need for ‘knowing if people are available in a
synchronous perspective’ is not important. Therefore, our concept of social awareness differs, for
example, from the one used and developed by Tollmar et al. (1996), which focuses on a
synchronous context. Since we are interested in investigating the acceptance of Groupware
technology in a virtual learning team in an asynchronous perspective by using the TAM model, it
could be expected or hypothesized that social awareness could play a role together with PU and
EoU in the adoption and acceptance process.
3. The Research Context
The empirical work was conducted within two different part-time Master programs, where four
virtual learning teams were closely followed. In this paper however we only extracts empirical
data from one of these teams. The research setting investigated was a part-time three-year adult
education Masters program at Roskilde University, Denmark. Each year, the program required
the students to attend five weekend-long seminars on campus in September, November, January,
March and April. Over 50% of the program is based on project work in groups of two to four
participants with an academic supervisor. This study focuses on the adoption of Groupware in
one of these groups. The group in question consisted of three students in their mid-thirties:
Emma, Thomas and Lisa. They all had families and were in full-time employment, so study-time
was on weekends and evenings. The three group members lived far apart, leaving little
opportunity to physically meet, apart from the five seminars on campus. Due to different
working hours the group primarily collaborated asynchronously. On this basis, we classify the
group as a virtual team according to Steinfield et al. (1999) definition: ‘any group characterized
by having members in different locations’ and use the terms virtual learning team and group
interchangeably. Coordination in co-located teams is difficult and the difficulties are exacerbated
in virtual teams. Therefore, the need to reduce the coordination effort within the group also
increases (Carstensen and Sørensen, 1996: p. 388; Steinfield et al., 1999: p. 83).
It could be argued that there is a difference between groups in educational and working contexts.
However, following the Schmidt and Simone’ (1996: p. 158) definition of cooperative work as
6‘constituted by the interdependencies of multiple actors who interact through changing the state
of a common field of work’, we believe the setting of the study represented a true and realistic
work context. The multiple actors were Emma, Thomas and Lisa, the common field of work was
their project, and the state was changed through discussion, reading, writing, revising documents
– which in the end led to the final project report they turned in to the exam. Our research focused
on the coordination activities surrounding the production of an outline of a project report that the
group was required to submit to the supervisor by a particular deadline. The research was
conducted during the group’s last year at the university. All group members had experience with
project work in virtual teams, but no experience in using Groupware to support collaboration.
The Groupware system used in the investigation was Basic Support for Cooperative Work
(BSCW, further details at bscw.gmd.de), one of the most well known CSCW (Computer-
Supported Cooperative Work) systems in the academic world (Bentley et al., 1997). The BSCW
system is a web-based CSCW system, which supports file-management, asynchronous and
synchronous dialogs, management of URLs, and calendar functions. The BSCW system also
supports different awareness functions such as monitoring which documents, folders and notes
are new, read, revised or moved. It is also possible to get e-mail notifications, when different
events occur within the system. The BSCW broad functionality and versatility, which allow
users to adjust the conceptual structures as needed makes it a strong tool, when there is a
requirement to collaborate and coordinate different tasks within a distributed group.
3.1 Research method
Research on TAM has to date adopted a positivist perspective used to explain quantitative data
collected by a survey connected to the different constructs in the model. However when
investigating Groupware adoption and acceptance we must be aware of the higher complexity
surrounding task analysis, design and evaluation in multi-user applications than single-user.
Also, lab situations cannot reliably capture the complex but important social, motivational,
economic, and political dynamics (Grudin, 1994: p. 100). Research on Groupware use based on
‘experimental settings’ with the sole purpose of evaluating Groupware has produced confusing
and inconsistent results, because it is not possible to simulate real-life collaboration (Davison et
al., 1998). Davison et al. (1998) proposes, instead, using Action Research to fully capture the
complexity of Groupware use and collaboration. Using the Action Research approach in the
7Information Systems (IS) community is well known (e.g. Mathiassen 1998, 2002; Avison, Lau,
Myers & Nielsen 1999). The IS Action Research approach combines theory and practice through
change and reflection in a problematic real-life situation.
Fig. 2: A Framework for Action Research (adapted from Mathiassen, 1998)
As showed in Fig. 2, Mathiassen (1998) proposes an Action Research approach that can be
explained by the triangle of understand, support and improve. This approach, later detailed by
Braa and Vidgen (2000) and used by Donnellan (2003), is adopted in our study. The corners of
the triangle represent the different perspectives and outcomes of the research. Thus, from the
positivist perspective, a reductionist approach is followed to produce the desired outcome, which
is that of prediction. From the interpretivist perspective, on the other hand, the motivation is
primarily that of understanding, while from the critical interventionist perspective, the primary
motivation is one of change. The arrows inside the triangle illustrate the processes
(interpretating, interventing and designing) in the research e.g. aiming for support the process is
primarily design build upon the interpretation and intervention. The aim in this study is lead by
the research question: Which conditions influence the adoption process of Groupware
technology by virtual learning teams in part-time postgraduate education? In pursuing this
question we wanted to understand practice (collaboration within virtual learning team) with the
aim of supporting the practice (by groupware) and then intervene with the practice (facilitate the
integration of Groupware), so we in the end could point out critical conditions, which influenced
the adoption process. We had however an emphasis on the understanding part driven by the
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8interpretivist motivation in combination to change the conditions for the virtual learning teams
driven by the critical interventionist perspective. In this way we position ourselves in the triangle
as closer to improve and understand than to support.
When doing Action Research it is crucial to be explicit about the role of the researcher. The role
of the researcher in this study was to act as an outside facilitator and process-supervisor in the
integration of Groupware in the project group. It was made explicit to the students, that
integration of groupware was to support their collaboration, and if they did not find the
groupware useful they should state this and the research would focus on why groupware was not
perceived as useful. This approach affected the students’ behavior to be critical towards the
technology and they clearly stated throughout the investigation if and when they were unhappy
with the technology and what they would have liked to change. The researcher had no direct
connection to the Master programs, and was not one of the teachers within the Master education.
The research project was presented to the students at the beginning of the semester during their
first on-campus seminar in September 2001, where the students were asked if they were
interested in participating. In that way the students were well aware they were going to take part
in a research project.
The research took place over the period September 2001 to June 2002. During this period, four
intervention points in the process were analyzed: November 2001, January, March and April
2002. Outside of these points, the virtual collaboration activities of the group members within the
BSCW system were observed. Data were captured from workshops and group interviews. This
took the form of flip charts, diagrams, drawings and tape recordings, an approach inspired by
Bødker et al. (2003). These data were combined with the researcher’s personal logbook, which
documented additional observations of the virtual collaboration. This log was kept by the
researcher and used for reflection on the observed behavior.
4. Analysis of the adoption process of the BSCW Groupware system
The analysis uses the TAM model to analyze and describe the adoption process of BSCW in the
virtual learning team. The findings show that the casual relationship between EoU and PU in
Davies (1989)’s TAM model is found to be irrelevant in Groupware technology acceptance in
virtual learning teams, and argue, instead, for the importance of social awareness as a condition
9influencing such process. The analysis illustrates how BSCW was adopted and accepted by the
virtual learning team to reduce coordination efforts, and how BSCW contributed to the group
achieving a mutual understanding of each other and their collaboration, thus supporting social
awareness.
The Master students began their last year of the Master program in September 2001. From
September to November they followed physically co-located seminars and formed project
groups, and the venture with Lisa, Thomas and Emma began.
4.1 November setting
Due to the geographic distance among group members, the first workshop between the
researcher and the group was conducted on a Friday evening between 6:00pm and midnight the
day before a Master seminar on campus. Here the team negotiated the project and developed a
first common understanding for the use of BSCW to support collaboration. The understanding
was based on the team’s earlier experience with project work, combined with examples of how
to use BSCW efficiently to support the task at hand. Such understanding was then used to design
the conceptual structures of the BSCW e.g. which folders should be created, how should they be
named, and more importantly, how the participants should use the different folders. The result of
the November activity was a project contract describing the agreements, an overall plan for the
project period, and a designed BSCW workspace. When asked to reflect on how the distributed
collaboration was perceived after this November workshop, a group member expressed it as
follows:
“I think we all had a feeling of being far more on track than the year before. It was a relief
to have an overview of the project and process even though it might have been an illusion.
(...) the hard thing about this part-time education is that you sometime lose feeling with the
project and then something like this (BSCW) is extremely good to have.”
(Group member in January 2002)
Thus, it would appear that the November introductory session on how the group could use the
BSCW system to coordinate the work did induce a feeling that the BSCW system would be
useful in supporting collaboration. In TAM’s terms, the perceived usefulness (PU) was positive
(depicted as ++ in Fig. 3). The group had gone through the different functions and constructed
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the folders agreed upon, however the question of how easy it was to use did not arise as an issue.
Thus, the group’s view on the EoU construct was ‘missing’ or neutral at this point in time
(depicted as 0 in Fig. 3). Still the high PU made the intention-to-use high, and the expectation of
actual-use was high. However, we did not know at that time if the group would actually use the
Groupware in the future (depicted as ? in Fig. 3). In the checkpoint there is no casual relation
between EoU and PU.
Fig. 3: November setting; BSCW use in TAM.
4.2 December setting
The period from November to December was characterized by very low or almost no interaction
within the group. Due to the members’ daily work and family routine, the group did not have any
kind of collaboration in this period. The members did logon to BSCW to ‘see’ if anything was
happening and there were one or two small discussion-notes added but none were answered.
Then between Christmas and New Year the group held a telephone-conference to “start up the
communication again”, as they put it. The main issue for the telephone meeting was to discuss
and coordinate the production of an outline of their project to be sent to their supervisor before
meeting him in January. In the telephone discussion of how to proceed to coordinate the
document they decided not to use BSCW, but e-mail and telephone instead. When asked in
January why they had decided not to use BSCW, a group member explained:
“The thing with the BSCW is that when the working process is not continuous (...) then
nothing happens (...) so it becomes like a stranger out there” (Group member in January)
In a part-time education program, where the participants use their free time to study, the process
will never be continuous, and this makes it difficult to achieve sustained use of the Groupware
technology. Analyzing the situation in December using the TAM model, the main issue
emerging was the EoU (Fig. 4).
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Fig. 4: December setting: BSCW in TAM.
The high expectations and intention to use BSCW in November decreased in December because
the focus in this period was on the content and coordination of the project outline to be delivered
to the supervisor and not on learning how to use the technology. The motivation and perception
that BSCW would be useful in the coordination process began to be questioned (depicted by ? in
Fig. 4). The group started to question whether BSCW actually could help them reduce the
complexity of coordination, and as the EoU factor started to be problematic (depicted by -- in
Fig. 4), the intention to use was also reduced. The result was that the group did not actually use
the groupware technology between November and December, but instead chose to rely on the
more familiar e-mail and telephone. When we model the use of e-mail and telephone technology
using the TAM model, the scenario in Fig. 5 emerges.
Fig. 5 December setting: e-mail/telephone in TAM
The EoU concerning e-mail and telephone was positive. They were both familiar technologies
and used previously by the group for coordination purposes. At the same time the expectations
that the technologies would support coordination were high due to earlier experience. So both the
PU and intention to use were high, leading to the actual use of e-mail and telephone to coordinate
the production of the project outline. Thus, the actual use of these technologies was achieved.
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4.3 January setting
In January a new workshop was held to evaluate the use of the Groupware system in the period
from November to January. Here the group was encouraged to articulate the actual collaboration
process experienced from November to January. Knowing they used e-mail and telephone for
coordinating the outline, the main question was whether these technologies were successful in
coordinating the document production. If they were, then the inevitable question would arise as
to the need for the Groupware system. However, it transpired that the use of e-mail and
telephone to support the project coordination had failed. The group did not actually realize this
before the January meeting with their supervisor to whom they had already sent the document by
e-mail two days before. They thought they had a common understanding of the content and the
process by which the document had been produced, but it was not the case. The following
discussion went on in the workshop:
Thomas: I think there is something missing here on the first few pages [pointing at a
printed version of the document].
Emma: Is this not the last version you sent?
Thomas: No it is not.
Emma: The one you sent a couple of days ago?
Thomas: The one we mailed to Adam [the supervisor], the one we called version 4,
the one Lisa had written on – unfortunately I don’t have a printed version
because my printer isn’t working, but Lisa had put mine and hers together;
it is about 6-7 pages long...(...) (Group discussion, January)
This discussion continued and they got more and more frustrated about the situation. They did
not have a printed last version, and at the end they decided to contact the supervisor to check if
he got the right version. They also started discussing the e-mail coordination process, and soon
realized that they did not have a common understanding of the process underpinning the
situation:
Emma:  No I just had a thought, if I did get that e-mail I would have made a printed
copy and taken it with me.
Thomas: Well, have you then got it or what? Sometimes I have trouble with my e-mail
(...)” (Group discussion in January)
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By examining the situation using the TAM model, it becomes clear that the group had been
incorrect in their December expectation regarding the perceived usefulness of using e-mail and
telephone for coordinating the project outline and submission. The group now realized that the e-
mail and telephone technology had not been adequate.
Fig. 6: January setting: e-mail/telephone in TAM
As shown in Fig. 6, in January the perceived usefulness of e-mail and telephone has been altered
from positive to negative. The EoU was not changed, but the low PU affected the intentional use
of e-mail for this kind of task. The low intention to use made the actual use less likely. This
experience affected, in turn, the use of BSCW. The perceived usefulness of BSCW was restored
also because of the need for ‘something else.’ Also, at the end of the workshop in January, a
number of specific actions were taken by the researcher to help improve the perceived EoU of
the BSCW system. These actions were: 1) a new hands-on introductory session, 2) a written
description of the functionalities of the BSCW system, 3) writing up three scenarios on how to
use the BSCW for coordination, 4) turning on the BSCW direct notification function which
would alert group members of relevant events occurring in the system, 5) setting up a discussion
forum called weekly logbook, where group members could write comments about the project,
together with personal information and other issues they wished to mention.
All these actions were meant to help the group overcome the troubles they had experienced using
BSCW (low perceived EoU). The PU for the BSCW system was high due to the coordination
difficulties experienced with e-mail and telephone earlier. The EoU was also high as a
consequence of the new training on the BSCW technical aspects. However, the main explanation
for the positive increase in EoU was the group’s use of the functions in the January introductory
hands-on session. One of the group members expressed the EoU this way:
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“Now we need to get past these [feelings towards BSCW] and say; ok it is not that difficult
and instead realize that this [BSCW] actually makes it easier to get access to each other. I
think that what we need is to commit to the system.” (Group member in January)
The expectation for using the BSCW for coordination was high at the end of the January
workshop. However, the group had not actually used BSCW yet.
4.4 March setting
The situation for the group had changed in two ways in March (Fig. 7). Firstly, they had
managed to integrate the BSCW in their collaboration. This was clear by the large number of
actions in the system, e.g. revising the structure of folders, uploading lots of documents and
leaving notes in the weekly logbook. Secondly, the group collaboration had changed; they had
developed a common understanding of how the project was taking shape, and also of the process
of working on the project. The overall purpose of introducing the BSCW was to reduce the effort
required for coordination.
The group had managed to coordinate different documents while still keeping track of changes
and versions. However, it emerged during the March workshop that the most interesting part of
using BSCW was the weekly logbook. The weekly logbook had been originally established to
encourage regular use of BSCW in the group to increase the EoU. However reflecting back on
the situation in March, the group had expressed a need for ‘something’ not related to the
coordination of documents already in January.
“(...) in the period [November to January] I needed to know how you were doing and so...
or up to this seminar, how will we get the things we need to do done... I would have liked
that kind of communication.” (Group member in January)
The need being expressed here was awareness. In co-located teams the daily small interaction
around the coffee-machine or water-cooler helps members to get a sense of each other. Lack of
such information in virtual teams can affect group morale due to the possibility of
misunderstandings and misinterpretations. When other group members are out-of-sight, this may
be misinterpreted as inactive and unproductive. The group expressed a need for awareness
related to the task they were going to do, but also something more – the need for social
awareness. In March a positive side effect of the integration of BSCW emerged. The use of
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BSCW and more specifically, the use of the weekly logbook had supported the need for social
awareness.
Lisa:  I think this weekly logbook has been very good, because I have had a good
sense of where you all have been – especially you Thomas, who have written
all about your illness.
Emma: It makes it much more captivating to go in and read stuff like this too.
Thomas: Yes (...) because it gives you a good feeling of what is going on. (...) The
constant response. It is especially good in these kinds of distance projects.
Lisa: Sometime you get hung up with work and lose contact with the project...
Emma: (...) you know you have it all in BSCW (...) it gives you a sense,
psychologically, that there is a project forming.” (Group discussion in
March)
The use of the weekly logbook had given the group a sense of awareness both in the task-
oriented and social-oriented sense. The logbook content combined extra information e.g. about
interviews that had been conducted. The group members pointed out how useful this was in later
analysis of the transcriptions, as was information about members’ health and family situation.
The weekly logbook was a useful way to have ‘casual social encounters’ in an asynchronous
way, simultaneously hosting coordination activities such as planning and task location. One
example was the cancellation between January and March of a telephone meeting, which had
been planned during the workshop in January. When asked why, they explained it was too
expensive and that they preferred using BSCW instead. The cost of a telephone meeting had not
been an issue between Christmas and New Year because they needed it for coordination, but
after BSCW integration in their work, the perceived need for the telephone was reduced.
Fig. 7: March setting: BSCW in TAM.
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The weekly logbook in combination with the direct notification feature supported social
awareness, both in an active and a passive manner (Steinfield et al., 1999). The passive manner
was due to BSCW direct notification feature, turned on in the January workshop. This meant that
each time a member wrote, revised or moved objects within the system, an automatic e-mail was
sent to all members informing them of the activity. Each member could therefore monitor when
others had made a contribution in the weekly logbook. The active way was due to the fact that to
actually read the content of the contributions, the members needed to logon to BSCW and
actively click on the weekly logbook. As a result the weekly logbook had a huge impact on the
EoU, because it caused the participants to use the system functionality regularly.
The weekly logbook facilitated spontaneous and informal interaction by being a free-form
discussion forum, with no prescription as to usage or content. Still the participants needed to
actively provide the awareness data (writing notes), which requires a deliberate and obtrusive
strategy, as opposed to a situation where the data might be automatically generated. This aspect
can cause distraction and the related extra effort might cause resistance and non-acceptance of
the technology. This was not the case. If the weekly logbook were perceived as a lot of extra
work without relevance, the group would have perceived it as a distraction leading to decreased
perceived usefulness. It was very evident in March, instead, that the group had successfully
integrated the BSCW technology to achieve the necessary collaboration.
5. Discussion
So, what does our analysis suggests about Davies’ (1989) TAM constructs in Groupware
acceptance in virtual learning teams? To summarize, in November we learned that highly
perceived usefulness did have a big impact on the intentional use and that the ease of use was not
even an issue. Connecting this observation to the TAM model serves to question the causal
relationship between EoU and PU. However, the data do not support the change of the causal
relationship to an inter-related relationship, as suggested by Neville and Fitzgerald (2002), for
example. The data suggest, instead, that in the case of Groupware technology, high PU can
supercede the importance of EoU, resulting in high intentional use.
However, we have learned in December that when it comes to the actual use, the ease of use
influence is vital. In fact, the conditions had changed in December due to little interaction and
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deadline pressure, which made ease of use for BSCW more important than in November. This
led to no actual use of BSCW, but to the use of the more familiar technologies: e-mail and
telephone, instead.  Therefore we can conclude that while the influence of both EoU and PU is
present in the acceptance of Groupware technology in virtual learning teams, but that the casual
relationship between them is not.
During the January workshop the conditions for using BSCW to support the collaboration
changed dramatically. It had become apparent to the group members that the December
perceived usefulness of e-mail and telephone had not materialized. Instead, the new initiatives
such as training, direct notification and weekly logbook had increased the Ease of Use and
Perceived Usefulness of BSCW, even though the initial aim was only to increase EoU. The
changed conditions of ease of use and perceived usefulness influenced the intentional use, and in
March this led to actual use of BSCW. We had expected that the weekly logbook would increase
only the ease of use instead we found out that the logbook also had increased the perceived
usefulness. Surprisingly the weekly logbook had supported a need for social interaction within
the virtual learning team. Due to the large physical distance between the members, the group had
a need to know about each other’ intentions and actions, not only in relation to work but also in
their social life. This need that we have identified as social awareness, was supported by BSCW
and this substantially contributed to its acceptance by the group.
6. Conclusions, Limitations and Suggestions for Further Research
The overall research objective of this study was to identify the conditions, which influence the
adoption process of Groupware technology in virtual learning teams in part-time adult education.
On the basis of an in-depth Action Research study (Mathiassen, 1998; 2002) conducted in a
Problem Oriented Project Pedagogy Master Program at Roskilde University, Denmark, we got
rich data describing the adoption process of BSCW in a virtual learning team consisting of three
students. We used Davies (1989)’s TAM model in a qualitative fashion to describe four different
checkpoints and to analyze the successes and failures in the adoption of the Groupware
technology in the virtual learning team by comparing the team different perspectives on BSCW
in November, December, January and March.
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We can conclude that the TAM model can be used in a qualitative way to analyze and interpret
technology acceptance. Furthermore in the specific setting of Groupware adoption in virtual
learning teams, we can conclude that while both Ease of Use and Perceived Usefulness are
important for the intention to use and the actual use, the causal relationship between Ease of Use
and Perceived Usefulness is irrelevant. Instead we found that social awareness influenced the
Perceive Usefulness, which effected the Groupware adoption in a positive way. In this way we
can conclude that one important condition, which influences the adoption process of Groupware
technology in part-time adult education is the role of social awareness, which can influence the
perceived usefulness of the technology.
The conclusion of this study is based on experience with four different virtual learning teams
within two adult educational programs, even though we in this paper only extracts empirical data
from one of these groups. Grounded in the qualitative nature of the study it is difficult to
generalize the findings, therefore further research is necessary to validate our findings and
eventually incorporate these in a formal way to the TAM-model. To conclude we propose the use
of the TAM-model in a qualitative way in future research investigating Groupware adoption in
virtual learning teams. Also, we suggest that such investigation should focus on conditions
influencing both EoU and PU in an integrated manner in the search for how to successfully
integrate Groupware, and further explore the role of social awareness in the acceptance of
Groupware technology to support collaboration.
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